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WAR MEDICINE AND SURGERY 
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National Health and Medical Research Council. 


OPEN WOUNDS OF THE HEAD IN WARTIME. 


In an analysis of the first thousand casualties treated at 
a military hospital for head injuries in England, Cairns 
found that only 6% were due to penetrating missiles.” 
This means that closed head injuries were relatively 
common, and created certain special problems, such as 
the problem of accurately assessing the damage done, and 
the problem of restoring to the fighting forces those who 
were only mildly injured. The clinical features and the 
surgical management of patients with closed head injuries, 
however, are much the same in military as in civil 
practice. The present article is therefore restricted to a 
discussion of open wounds of the head. These are the 
wounds which result from such trauma as gunshot 
injuries; the absolute number of them is always increased 
in wartime, and in certain types of fighting they become 
the predominant head injury. 


First-Aid Treatment. 

First-aid treatment of open head injuries involves the 
stopping of hemorrhage, the prevention of sepsis, and, 
occasionally, the relief of pain. Bleeding can usually be 
stopped by means of light pressure applied over a sterile 
dressing; heavy pressure is to be avoided as it may drive 
loose fragments of bone inward. On no account must the 
source of bleeding be sought if it is deeper than the 
scalp, for the danger of spreading infection in such cases 
is considerable. Bleeding from the edge of the scalp may 
be controlled by the use of hzemostats or by loosely 
suturing the wound. 

The establishment of infection in head wounds is so 
disastrous that every attempt should be made to keep the 
wound clean. Those attending the patient should be 
masked, and sulphonamide crystals should be used 
prophylactically. 

Pain is not an outstanding feature of head injuries, and 
the administration of morphine does not usually have to 
be considered. Morphine is a dangerous drug for these 
patients, because it masks the signs of intracranial damage, 
and, by depressing respiration, it increases the venous 
pressure and favours cerebral edema. These dangers are, 
however, not so great in open as in closed head injuries, 
and morphine is sometimes deliberately given. 

Anti-shock treatment is not often necessary.“ It is now 
generally agreed that traumatic shock is due to a reduction 
in the circulating blood volume, and is, therefore, not 
usually associated with head injuries, unless hemorrhage 
has been severe. There has been some confusion about 
this point in the past, largely because the term “shock” 
was used so freely as to lack precise meaning. 


Assessment of the Severity of Head Injuries. 

The position and extent of the wounds are noted, but 
no elaborate probing is carried out in the first instance. A 
clinical examination is made to determine the general 
effects of the injury and to detect any signs of focal 
damage to the brain. The state of the central nervous 
system may be revealed by the degree of consciousness, 
the visual fields, the optic fundi, the size of the pupils and 
their reaction, extraocular movements, the corneal reflexes, 
skin sensation as shown by response to pin prick, the 
ability to move the limbs, and the tendon and plantar 
reflexes.°” Some of these can be determined only ir the 
conscious patient. The knowledge of the local injury 
gained at the preliminary examination is extended by 


radiographic examination, lumbar puncture, and a con- 
sideration of the findings at operation. 

It has been pointed out that, in gunshot injuries of the 
head, there is not usually an immediate loss of conscious- 
ness.” On the other hand signs of focal damage are 
common. The usual history is that the patient feels a hit 
on the head and immediately notices local effects, such as 
hemorrhage, or focal effects, such as hemiplegia, mono- 
plegia or hemianopia.” He can remember and describe 
the effects of the wound and is often able either to continue 
fighting or to walk back to the aid post. 

Of the patients arriving at the forward operating centres 
in the Middle East, most were more or less unconscious, 
but they had a pulse which was normal in rate and 
amplitude and they were in good general condition. 
Clinical signs of rising intracranial pressure were rarely 
seen. Occasionally the patient was conscious, and this 
proved a favourable sign. The prognosis was hopeless 
when deep coma was present together with altered 
respirations and a pulse that was either slow or of reduced 
amplitude.” The injuries found could be classified as 
follows: (a) scalp wounds; (db) compound fractures with- 
out penetration of the dura; and (c) compound fractures 
with penetration of the dura. 

In the case of battle casualties, a decision has to be 
made as to whether the operation should be done in a 
forward operating centre or further back. The aim is to 
operate as soon as possible, but not before adequate surgical 
facilities are available, and the patient can be assured of 
sufficient post-operative rest. An important factor in 
making the decision is the severity of the injury: the 
removal of foreign bodies from the brain, for example, 
should be attempted only at a base hospital. Other points 
relevant to the decision are the fact that patients with a 
head injury can travel with greater safety before operation 
than after it, and the fact that primary suture of the 
scalp may be undertaken with reasonable safety at least 
forty-eight hours after the injury. It has been shown 
that evacuation by air is satisfactory, provided the height 
attained is not greater than 5,000 feet. 


Scalp Wounds. 

“From the point of view of conserving manpower, th 
operation of cleaning and closing a scalp wound is much 
more important than the operation of removing a foreign 
body from the brain.”™ The treatment of scalp wounds 
is simple, but if it is done carelessly the patient often pays 
a heavy penalty. The mistakes made most frequently are 
as follows:®“ 

1. The hair is shaved from only a small area about an 
inch wide around the wound. 

2. The dead tissue is not completely excised and foreign 
bodies are left in the wound. This may occur because 
local anesthetic is not given, so that manipulation of the 
wound is too painful to permit thorough work. 

3. Absorbable suture material is used, and it is disposed 
in only one layer of widely separated, tight sutures. This 
method of suturing interferes with the blood supply of the 
wound edges. At best the sutures tend to cut througi the 
skin and cause an unsightly scar; but a much more serious 
result is possible. The ischemia and the presence of 
absorbable material favour infection, and, within a few 
days, the wound may be tense with pus. 

Cleaning and excision of scalp wounds can be carried 
out satisfactorily only in an operating theatre. Local 
anesthesia is used in the form of 2% “Novocain” solution, 
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which is injected some distance from the wound in the 
form of a ring to enclose the field of operation. This keeps 
the anesthetic solution clear of damaged or infected 
tissues and allows easy extension of the wound if neces- 
sary. More anesthetic solution is required for the supra- 
orbital and deep temporal regions than elsewhere, but not 
more than three ounces may be used with safety.” 
General anesthesia may be necessary if the scalp is so 
extensively lacerated that it cannot be shaved without 
causing severe pain.” 

Unless the wound is small and obviously superficial, the 
scalp should be shaved completely, or at least for a couple 
of inches in all directions around the wound. The hair 
must be removed rapidly and painlessly, the wound being 
protected meanwhile by an acriflavine pack. Scissors are 
unsuitable instruments for the job; clippers, preferably 
electric, are used at first, and the remaining hair is then 
removed by shaving. Good barbering fs essential, and 
therefore care must be taken over the stropping of the 
razors, and the equipment must be of good quality. To 
prevent cross-infection the razors and brushes are sterilized 
after each use, and the shaving cream is taken from a 
tube. The work is particularly difficult in the case of air- 
raid casualties who lave so much grit firmly embedded in 
the hair that the razor is blunted after a few sweeps. In 
these cases the grit should be removed by combing and 
washing before the razor is used. 

After the shaving is finished the scalp is cleaned with 
ordinary soap and water, and the skin surrounding the 
wound is painted with an antiseptic. The surgeon then 
opens out the wound edges and examines the depths for 
dirt, hair and other foreign bodies. As much as possible 
of the contaminating material is taken out, and then, if 
it is quite certain that no fragments have penetrated to 
the subdural space, irrigation with normal saline solution 
is carried out. 

The wound is then excised. This is done conservatively 
so that the edges may later be approximated without too 
much tension. As the excision proceeds bleeding has to be 
prevented temporarily by compressing the scalp vessels 
against the cranium with the fingers; later the galea 
aponeurotica is gripped by hemostatic forceps which are 
allowed to fall back, and, by their weight, compress the 
galea against the bleeding vessels. It is desirable to finish 
with the scalp wound in the shape of a long ellipse, but 
when loss of tissue has been extensive it may be necessary 
to prolong the wound by using S-shaped or triradiate 
incisions. These make the subsequent closure easy, but 
any incision through the full thickness of the scalp causes 
some bleeding. 

Sulphonamide microcrystals are dusted throughout the 
wound and the scalp is then sutured in two layers with 
interrupted stitches of fine black silk or silkworm gut. 
The deep layer joins the edges of the galea aponeurotica; 
the sutures are placed about one centimetre apart, cut 
close to their knots, and buried in the wound; they take 
all the tension off the superficial layer. The outer stitches 
are tied only tightly enough to bring the wound edges 
together and can be removed in two or three days. With 
this method of suturing it is not necessary to ligate scalp 
vessels, for bleeding does not occur. The wound heals 
with only a small scar and no cross marks. 

In scalp wounds due to missiles of high velocity, there 
is a danger that underlying tissue may be injured by 
the momentum imparted to it. This injury is revealed 
by two complications which are not common in the case 
of scalp injuries of civil life; first, there may be focal 
signs indicating damage to the underlying brain, and, 
secondly, there is a tendency for infection to pass through 
even as far as the brain itself; in either instance the skull 
may remain unfractured. The neurological symptoms are 
comparable to the paraplegia resulting from the passage 
of a bullet near to, but not through, the spinal canal; the 
inward spread of infection apparently indicates that the 
bone has been damaged to some extent even though there 
is no fracture. Cairns has reported nine cases in which 
patients had gunshot wounds of the scalp without fracture 
of,the skull; one developed a subdural abscess which was 
successfully treated, and another developed a cerebral 
abscess that was fatal. 


To decrease the danger of infection, the wounds should 
be excised and closed by primary suture if they are treated 
within forty-eight hours of the time they were inflicted. 
In the present war many scalp wounds have been left 
open and packed with sulphonamide powder or “Vaseline” 
gauze. In a series of such cases reported from the Middle 
East all the wounds became infected, healing was slow, 
and convalescence was sometimes interrupted by spread of 
the infection.” 

The focal symptoms resulting from a scalp wound tend 
to recover spontaneously if the patient is rested. Treat- 
ment may be necessary to reduce the intracranial pressure 
to a normal level. This may be done by the limitation of 
fluid intake, by repeated lumbar puncture, or by the 
administration of hypertonic solutions per rectum. 


Compound Fractures without Penetration of the Dura. 

The dura mater is the final barrier preventing the spread 
of infection to the leptomeninges and brain. The prognosis 
is consequently much better when this barrier remains 
intact than when it is penetrated. The mortality in the 
latter case is as high as 50%, whatever the treatment.” 
There is, therefore, adequate reason for putting into a 
separate class those patients who have compound fracture 
of the skull with an intact dura. The dura is sufficiently 
strong to prevent penetration of the brain in many cases 
of depressed fracture; it also occasionally stops a foreign 


y. 

All patients with compound fracture of the skull require 
operation. Local anesthesia is used, but may be sup- 
plemented as required by “Pentothal Sodium”, given 
intravenously in saline solution by the continuous drip 
method at the rate of 0-5 to 1-0 gramme per hour. The 
early stages of the operation are identical with those of 
the treatment of a scalp wound. 

Fissure fractures should be inspected for the presence 
of hair or dirt in the crack. The wound may be closed if 
no soiling is discovered and if the clinical examination has 
shown that the underlying brain is not damaged. Other- 
wise the strip of fissured bone must be removed by sinking 
a burr hole into one end and taking out a narrow gutter 
with nibbling forceps. The dura must then be searched for 
signs of injury. 

When the fracture is of the depressed type, but the 
fragments are attached by pericranium, it is safe to lever 
the bits of bone back into position. This is done with the 
help of a curved dissector inserted through a burr hole 
made in the intact bone nearby. If there is any likelihood 
of the dura being torn, a strip of bone should be removed 
so that an examination can be made. 

When the fragments are comminuted and depressed they 
should be removed; otherwise they delay healing and 
favour infection. The whole area of bone can be taken 
out by block dissection: four holes are burred through the 
skull at convenient points around the fracture and are 
connected with linear cuts made by a Gigli saw or de 
Vilbiss forceps; the block is then lifted out. As an 
alternative the bone edges may be excised by sharp rongeur 
forceps introduced either through the bone defect or 
through a burr hole. 

The problem of whether to open the dura or not is a 
difficult one. If it appears normal and the patient has shown 
no signs of cerebral damage on neurological examination, 
it should not be opened. It should never be opened in the 
presence of established sepsis, or even if the patient has 
been untreated for so long that his wound may be assumed 
to be infected. It should be opened if it is dark blue in 
colour, showing that there is blood beneath, or if there 
are signs indicating that damage has been done to the 
underlying brain and that the damage is progressing. 
Extradural clots and macerated brain tissue should be 
removed through a small incision and the dura mater then 
carefully closed. The opening of the dura is not often 
required; it is, in any case, such a serious step that it 
should not be taken by the inexperienced. 


Compound Fractures with Penetration of the Dura. 

The injuries accompanying compound fracture with 
penetration vary from a small perforation of the dura to 
the most serious type of penetrating wound. In some the 
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ILLUSTRATIONS TO THE ARTICLE BY Dr. J. W. FIELDING. 


~ 
Ficure I. Figure II. Fiecure III. 
Serub typhus: intracellular and extra- Scrub typhus: section of brain of mouse. — fever: Rickettsia burneti in 
cellular rickettsia. Smear of mouse liver. Rickettsie loose and in the cells in tissue Malpighian tube of tick Hemaphysalis 
Magnification x 786. and blood vessel. Magnification x 786. humerosa. Magnification x 786. 


ILLUSTRATIONS TO THE ARTICLE BY Dr. BERWYN L. DEANS. 


Figure I. Fieure II. 
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ILLUSTRATIONS TO THE ARTICLE BY Dr. CHARLES SWAN. 


Ficure I.—Cerebral cortex: intense meningitis, extraadventitial infiltration and tissue infiltration (especially severe in the 

molecular layer). (Hematoxylin and eosin stain; x 85.) Freurs Il.—Cerebral cortex: meningitis, perivascular necrosis and 

extraadventitial infiltration. (Hematoxylin and eosin stain; x 100.) Fieure III.—Cerebral cortex: necrosis in the wall of a 

blood vessel, perivascular necrosis with fibrinous exudate. (Hematoxylin and eosin stain; x 300.) Figure IV.—Composite. 

Cerebral cortex: intranuclear inclusion bodies in nerve cells. (Hematoxylin and eosin stain; x 1,500.) Ficure V.—White 

matter: perivascular necrosis. (Bielschowsky method for axis cylinders; x 85.) Fieure VI.—White matter: perivascular 
necrosis. (Weil-Weigert method for myelin; x 85.) 
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prognosis is poor, but whenever time is available, the 
wound should be treated thoroughly, for occasionally 
patients survive after apparently lethal head injuries. 


It is essential that the dural tear should be exposed in 
its entirety by methods such as those already outlined. 
Some surgeons leave a lumbar puncture needle in position 
throughout the operation, ready to drain the lumbar 
subarachnoid space if the intracranial pressure rises and 
cerebral herniation threatens. 


If the brain has been damaged, dead tissue and blood 
clot must be removed. This is done by means of gentle 
irrigation from a syringe with warm normal saline 
solution, followed by weak suction through a rubber 
catheter. Manipulations must be carried out with the 
utmost gentleness to avoid injury to healthy tissue; rough 
handling quickly produces swelling of the brain. Bleeding 
from the cortical vessels should be controlled by fine 
ligatures, coagulation or the use of Cushing clips; attempts 
to use artery forceps are futile. If bleeding occurs from 
a venous sinus, a piece of temporal muscle is squeezed into 
a thin stamp and used to repair the defect. Occasionally 
the sinus has to be deliberately divided between two artery 
forceps and ligated. The hemorrhage in this case may be 
very troublesome, and if the nature of the injury can be 
anticipated by a study of the position of the wound, it is 
a useful precaution to have the material ready for a blood 
transfusion. 

The question of the removal of foreign bodies raises a 
difficult problem. In the Great War surgeons advocated 
complete removal together with excision of the track. It 
is now known that some of the recovery in function that 
occurred after these operations would have occurred in 
any case when the edema around the wound track sub- 
sided, and the attitude towards the operation has become 
much more conservative, especially when the missile is 
lodged in the left hemisphere or near the right motor 
cortex. Many small fragments are, of course, removed by 
the sucker; but larger masses are taken out only if they 
are accessible. Even so the removal of them is difficult, for 
they tend to be pushed more and more deeply as the 
surgeon tries to grasp them. Even on the Western Front 
in the last war when infection was so rife that it seemed 
imperative to remove the foreign body, Cushing was able 
to find it and deal with it in only 22 out of 57 cases.“ 
Unfortunately, the majority of missiles found in the brain 
are non-magnetic, so that the electric magnet has only a 
limited use in these cases. The instrument best suited for 
the removal of foreign bodies from the brain is a pair of 
forceps similar to those used for removing stones from the 
bile ducts. 

Complications may arise from retained foreign bodies, 
but it is best to deal with these as they occur. Enough 
is achieved at the primary operation if the wound is 
thoroughly cleaned down to the dural level, the pulped 
brain removed and hemorrhage controlled. Considerable 
improvement in cerebral function will often occur spon- 
taneously. In one case reported by Cairns a small frag- 
ment entered the left frontal lobe, traversed both lateral 
ventricles, and lodged so deeply in the right hemisphere 
that removal was out of the question. There was at first 
a profound aphasia, but during the succeeding four weeks 
powers of speech were steadily recovered.” 

After the surgeon has removed, or decided to leave, the 
foreign bodies, he makes certain that bleeding has stopped 
and prepares to close the wound. It is usually not possible 
to close the dura completely after gunshot wounds and the 
risk of infection is too great for plastic closure by free 
graft; the scalp, however, is carefully sutured and every 
effort made to obtain healing by first intention. A small 
drain may be left in one corner of the wound for the first 
twenty-four hours. If infection is established by the time 
operation is undertaken, then the whole wound should be 
packed widely open and the resulting fungus allowed to 
heal by granulation. 


Post-Operative Treatment. 


The majority of patients with gunshot wounds of the 
head have suffered some general damage to the brain and 
require from one to six weeks’ rest in bed. This should 


be provided in the hospital in which the operation was 
carried out, because early evacuation is not tolerated well. 

Chemotherapy should be employed prophylactically. The 
best drug for routine use by mouth is sulphadiazine, since 
it acts on a wide range of organisms and is the least 
toxic of the sulphonamide series; but sulphadiazine is not 
yet widely available in Australia and other sulphonamides 
have to be used. The initial dose is four grammes; there- 
after, four grammes per day are given for four days. At 
the end of the fourth day the dose is reduced, and at the 
end of the tenth day the drug is discontinued, provided 
the temperature has become normal. 

Lumbar puncture is performed if signs of intracranial 
infection are present, and the pressure is reduced to the 
normal level. This should be repeated daily or even more 
frequently if the pressure remains high; it relieves 
symptoms and aids recovery. 

If the patient is troubled by vomiting, glucose saline 
solution may have to be given intravenously. 


Prognosis. 

The scope of the term “head injury” is so wide that 
over-all figures for the mortality rate have little 
significance. In a series of 4,000 air-raid casualties in 
England during the present war, 18% had head injuries 
and the mortality rate for these was 7%. Such figures 
contrast with those for 2,800 battle casualties admitted 
to a military hospital in the Middle East. In this case 
less than 2% of the total had head injuries, but the 
mortality was 40%. As one would expect, the head is 
specially liable to be injured during air raids, but many 
of the lesions caused are not serious. 

Some information can be obtained about the prognosis 
by considering the type of injury and the symptoms pro- 
duced. Death is almost certain if there has been an 
extensive loss of brain tissue, or if a ventricle has been 
left widely open. Coma, in the presence of exposed brain 
tissue, is of grave import. The following are unfavourable 
signs: rapid and feeble pulse, sterterous breathing, dilated 
and inactive pupils, flaccid limbs, or progressive proptosis. 
When the foreign body stops short of the dura, the 
prognosis is very much better than when the dura is 
penetrated. 

Complications. 
Infection. 

Infection of the Scalp.—tinfection of the scalp can almost 
always be avoided if the wound is explored, cleaned and 
closed by primary suture. If unchecked, it may have 
oer ogg consequences, as when it spreads through to the 

Osteomyelitis.“ —Direct contamination of an open wound 
is the usual cause of osteomyelitis. It should be possible 
to avoid osteomyelitis altogether if the treatment is early 
and the facilities for operation are adequate. 

There are three clinical types of localized osteomyelitis 
of the skull: (a) A wound that has apparently healed 
becomes sensitive to pressure and a localized headache 
develops; then a swelling appears and a discharge of 
pus begins from some part of the scar; there are no 
general symptoms. In these cases the wound should be 
opened widely; foreign bodies are often present and they 
should be removed, together with granulation tissue. The 
wound is then packed with sulphonamide crystals. 
(b) The original wound becomes infected and does not 
heal by first intention because chronic infection is 
being maintained by involvement of the underlying bone. 
Such a condition is suspected if the discharge is abundant 
and edema well marked. It is useless to wait for healing, 
and treatment must be undertaken as for the first type. 
(c) The edges of bone bounding a defect in the skull may 
become infected, and a sclerosing osteitis with persistent 
discharge of pus result. The condition can be revealed by 
radiographic examination. Treatment consists in removal 
of the affected bone. The extent of the infection can be 
gauged at operation by the presence of granulations 
between the bone and the dura, and the surgeon is there- 
fore guided by the fact that all of these granulations must 
be uncovered. The dura must be separated from the bone 
with care, because a tear in the dura may lead to 
meningitis. 
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In addition to local osteomyelitis there may occur a 
spreading subacute or chronic type, due to an established 
infection in the diploic space. Scattered areas of necrosis 
occur over a large portion of the skull and the overlying 
skin becomes riddled by multiple sinuses and adherent 
to the bone. Treatment consists in the removal of the 
whole cf that part of the external table that covers 
infected diploé. 

Septic Meningitis——Septic meningitis is readily 
recognized by a delayed rise in temperature, neck rigidity, 
and increased clouding of consciousness together with the 
characteristic findings in the cerebro-spinal fluid. It is a 
serious complication, but the prognosis has been greatly 
improved by chemotherapy. 

Septic Thrombophlebditis of Intracranial Venous 
Channels.—Beyond the administration of sulphonamide, 
little can be done to relieve septic thrombophlebitis of 
intracranial venous channels in its acute form. 

Infection of the Brain.—An acute cerebral abscess is 
really. a form of spreading septic encephalitis, usually 
developing around a retained foreign body. It is made 
worse by surgical interference. An attempt should be made 
to help the patient to localize the condition by providing 
medical treatment. In an average case the abscess attains 
a subacute stage in a week and becomes walled off in 
about three weeks. Operation is delayed until the abscess 
is fully localized; if the intracranial pressure rises too 
high in the meanwhile, hypertonic solutions are given 
intravenously or, in extreme cases, an area of bone may 
be removed from over the site of the abscess. In many 
cases the various stages in the development of the infec- 
tion will not be recognized; the condition will reach a 
chronic form before it is diagnosed by the progressive 
localizing signs, the radiographic evidence of a foreign 
body and the lack of response to chemotherapy. When the 
time for draining the abscess comes, the puncture through 
the dura should be made as small as practicable. The 
foreign body is removed, and drainage is established; the 
drain may have to be retained for three or four weeks. 
The healing of an abscess is accompanied by a decrease of 
the protein content of the cerebro-spinal fluid to a normal 
level, and this provides a useful test for the presence of 
residual infection. 

Fungus Cerebri.—In those cases in which the dura mater 
is torn and the intracranial pressure sufficiently high, the 
cortex of the brain bulges through the dural opening. If 
the herniation does not subside after lumbar puncture it 
will usually be found that the intracranial pressure has 
been raised by an infection such as meningitis or cerebral 
abscess. In these circumstances it is likely that the skin 
wound will become infected and break down; if this is 
so the surface of the brain becomes exposed. Dressings 
are built up so as to protect the fungus without exerting 
pressure on it, and the intracranial pressure is reduced by 
repeated lumbar puncture. The infection is treated by 
chemotherapy. Sometimes the epithelium may grow in 
from the wound edges and effect a natural repair, but 
often a plastic operation is eventually required. 


Epilepsy. 

An epileptic fit occurring during the first two or three 
weeks does not indicate any serious complication unless 
it is followed by evidence of further damage such as a 
hemiplegia. Seizures occurring in the early stages are due 
to hemorrhage or edema, and respond well to intra- 
muscular injections of “Dial”. 

Late epilepsy may be expected in a large number of 
eases in which the dura has been penetrated, especially if 
the cortical scar remains adherent to the scalp. The 
incidence after all types of head injury has been variously 
estimated at 5% to 50%. The fits may not develop for 
fifteen or twenty years, though in most cases the first fit 
has occurred within six months of the injury. There is a 
fairly widespread belief that retained foreign bodies pre- 
dispose to post-traumatic epilepsy, but it is probably not 
the foreign body per se which is epileptogenic, except in 
those cases in which it is in contact with the cortex.” 
Damage to the deep portions of the brain is not nearly so 
important a cause of epilepsy as is damage to the cortex. 
A condition such as brain fungus which produces extensive 


searring of the superficial part of the brain is very liable 
to cause epilepsy. 

In some clinics it is considered desirable to give a 
course of anticonvulsant therapy for at least a year after 
serious head injuries, such as those in which the dura 
has been penetrated. One grain of phenobarbitone is given 
three times a day. This prophylactic measure would seem 
to be all the more justified when the injured person belongs 
to that 10% of the population who have an abnormal 
electroencephalogram suggestive of a predisposition to 


epilepsy. 
Cranial Defects. 

In some patients rather extensive portions of bone are 
detached when the missile strikes the skull; in others, 
bone has had to be removed during treatment. The 
resulting defect in the skull is usually a source of worry 
to the patient: frequently he complains of pain constantly 
present in the region of the defect and made worse by 
stooping or coughing; he sometimes has giddy turns 
— he attributes to the loss of the bone protecting the 

rain. 

It has been customary to take account of these defects 
in assessing pensions, and the patient may thereby be 
encouraged to regard them more seriously than he ought. 
He tends to attribute to them symptoms due to minor 
psychiatric disorders. Cairns has reported a marked 
difference between the attitude of pensioners towards their 
cranial defects and that of patients who have a similar bony 
gap following successful removal of a cerebral tumour.” 
The suggestion made by this author is not that cranial 
defects never give rise to symptoms of an organic nature, 
but that the symptoms so produced are not of themselves 
on ag enough to render a well-adjusted patient unfit for 
work. 

Large defects, and defects outside the hair line, should 
be treated by bone grafting, if only for cosmetic effect. 
Grafting should be done as soon as the risk of recurrent 
sepsis has passed. It is not indicated, of course, in those 
patients with so serious a paralysis or mental impairment 
that they will not be able to seek employment in the 
open market. 

Focal Damage. 

The permanent focal damage caused by wounds of the 
brain varies widely from patient to patient. Among the 
most important types of damage are: loss of smell, loss 
of taste, diplopia, aphasia, defects in the visual field, 
spastic paralysis and sensory loss. 


Rehabilitation. 

From the time the patient is able to take an interest 
in his condition, he should be encouraged as much as 
possible. Boredom must be avoided, and when the patient 
becomes ambulant definite minor tasks should be given 
to him. If permanent disability of any kind remains, 
suggestions should be made as to how its disadvantages 
may be partly overcome. 
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